Through making use of the analogy between electrical current and thermal heat flow, thermal calculations for thick film substrates may be undertaken using standard computer aided design programs such as SPICE 2. Chip temperature and substrate isotherms for various conditions can readily be determined. Parameters considered in this paper are chip position on substrate, with and without heat sink, number of chips on a substrate and substrate materials.
INTRODUCTION
The continuing increase in size of monolithic circuits and the size.reduction of resolvable features will result in VLSI chips of the future with higher power densities, larger absolute power dissipation and higher pin counts. Thick Film circuits can provide a fine definition multilayer interconnection board to mount these new devices. The problem of heat removal from a thick film substrate is part of the overall system design with a necessity to examine those factors that influence the f'mal chip operating temperature. This paper describes results obtained by simulation using the SPICE 2 program. Parameters considered are chip position on the substrate, number of chips and substrate material.
SIMULATION OF THERMAL HEAT FLOW
The heat flow problem of a system can be solved using conventional electronic analysis programs such as SPICE 21 if the analogy between thermal heat and electrical current flow is utilized. The two equations are summarised in Table I. Consequently thermal power flow can be represented by current sources, temperature by voltage and thermal resistance by electrical resistance.
To transform the continuous substrate into a simple lumped network, substrates were subdivided into unit cells using a uniform grid. Being a numerical analysis approach 
